Abstract. This was the fifth workshop on mathematical and statistical methods on the transmission of infectious diseases. Building on epidemiologic models which were the subject of earlier workshops, this workshop concentrated on disentangling who infected whom by analysing high-resolution genomic data of pathogens which were routinely collected during disease outbreaks. Following the trail of the small mutations which continuously occur in different places of the pathogens' genomes, mathematical tools and computational algorithms were used to reconstruct transmission trees and contact networks.
Introduction by the Organisers
The workshop Design and Analysis of Infectious Disease Studies, organized by Martin Eichner (Tübingen), M. Elizabeth Halloran (Seattle, USA) and Philip O'Neill (Nottingham, UK), was well attended with 50 participants with broad geographic representation. The participants came from Australia, New Zealand, Singapore, USA, Brazil, and several countries in Europe, including the UK, Germany, Sweden, Denmark, Finland, Italy, Belgium, and the Netherlands. Fourteen of the 50 participants were women. Over 20 of the participants were at MFO for the first time. Professor Klaus Dietz of Tübingen also attended the meeting on Thursday. Professor Dietz was the original organizer of the precursor of this meeting. One of the planned participants, Professor John Edmunds of the London School of Hygiene and Tropical Medicine, was invited to Buckingham Palace to receive a prize in the name of the school from Queen Elizabeth II for work done during the Ebola outbreak in West Africa. Thus, he did not attend the MFO workshop this time with great regret.
The focus of the workshop was on integrating genomic data on pathogens with dynamic epidemiological analysis of infectious disease data either in the endemic or outbreak setting. This is a particularly exciting and challenging area for the analysis of infectious disease data. Now that sequencing the RNA or DNA of viruses, bacteria and other pathogens has become very inexpensive, such data are being obtained from most field studies of infectious diseases. This type of data and evolutionary analysis can contribute a lot to determining who infected whom. Such insight can contribute greatly to public health interventions. The analysis of such data poses statistical, mathematical, theoretical, and computational challenges all at the same time.
There were 21 talks of about one hour length, including discussion. There were five talks by the OWLG recipients in one session, each of 12 minutes length. Some of the talks spoke more about the statistical models that were being developed to do such analyses. Other talks dealt with details of computational algorithms. In one talk, the speaker said that once they had set up the analysis, the computation ran for two months. In a final talk during the last discussion, a young colleague who is trained as a pure mathematician presented a chalk talk on her newest results on a new metric on distance of transmission trees that she has proposed. All talks on these related subjects produced active discussions during and after the talks. Other topics included the relevance of social contact patterns for spread of infectious diseases, survival analysis of observational data, and disease burden in transient situations.
There was much discussion in the breaks and in the free periods. A few of the important exchanges are reported here. In one talk, the speaker said that he was using a greedy algorithm to solve the problem of the graph among contacts where a disease was spreading. Two of the participants recognized that this was an example of arborescence in graph theory. Thus, there is a theory allowing for a more general solution to the problem. One of the colleagues has been heading up a method to combine genomic data with transmission analysis. She has developed a software to do this analysis. One of the participants was able to convince her that his method using survival analysis to formulate the problem was a more principled approach. She is now looking into integrating his approach into her software. Other topics that elicited considerable debate were forward versus backward simulation, whether multi-scale approximations are needed, and to what extent graph theory is applicable to the current problems.
A sign of the excitement and growth in this field is that many speakers announced a number of available postdoctoral positions. The number ranged from one to five. Some participants who were not giving talks also announced available postdoctoral positions. Thus the field is growing enormously. There was some discussion on the side about how to increase the pipeline of students entering the field.
One initiative to come out of the meeting is a plan to write a paper on challenges of infectious disease modeling. A one hour discussion of interested parties included about half of the workshop participants. The opportunity to participate in this paper is open to all participants. A dropbox has been set up to coordinate the writing of the paper. The role of the workshop at MFO will be credited in the paper.
Of potential interest was the participation of Dr. Michelle Kendall, a young mathematician who has just moved from Imperial College to Oxford University. She is married to Dr. Ed Kendall, who is the son of Wilfrid Kendall, and grandson of David Kendall, both of whom are (were) well-known mathematicians, who also had been at MFO. Dr. Michelle Kendall attended the workshop with her husband and her 15-month old daughter Sophia. Thus, this was a fourth-generation presence at MFO for the Kendalls. Professor David Kendall was also the PhD advisor of Denis Mollison, one of the other participants of this workshop, who is also the workshop photographer.
Due to a storm in January that had knocked down a number of trees in the forest, we were discouraged by the MFO administration to take the usual Wednesday afternoon hike to St. Roman. Instead the official hike went to the Museum für Mineralien and Mathematik, an hour's walk from MFO. A guided tour of the museum was provided by Prof. Dr. Stephan Klaus, Scientific Administrator of MFO. Those who went also had Schwarzwälderkirschtorte nearby. About half the participants took the unofficial hike through the forest to St. Roman.
On Thursday evening, we had our usual musical talent show and cultural event in the lovely music room available at MFO. Dr 
